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$\mathbb{Q}$ , $\mathbb{Z}$ , $n$ . $x,y\in \mathbb{Q}^{\mathbb{Z}^{n}}$ $+$
$n$ 1 $\sigma_{k},(1\leq k\leq n)$ .
$(x+y)(i_{1}, \ldots,i_{n})=x(i_{1}, \ldots, i_{n})$ $y(i_{1}, \ldots, i_{n})$
$\sigma_{\overline{\mathrm{A}}}.(x)(i_{1}, \ldots, i_{n})=x(i_{1,\ldots,k-1}i.,i_{k}$. $+1, i_{k+1}, \ldots,i_{n})$
, $\mathbb{Q}^{\mathbb{Z}^{n}}$ $n$ ,
, $\sigma_{k}$ $k$ 1 ( $\sigma_{k}$. shift
function ). $(\mathbb{Q}^{\mathbb{Z}^{n}}, +,\sigma_{1}, \ldots, \sigma_{n})$ .
$(\mathbb{Q}^{\mathbb{Z}^{n}}, +)$ divisible , $\sigma\kappa$. $+$
, $x_{i}(i<l)$ $a_{i}\in \mathbb{Q}^{\mathbb{Z}^{n}}(i<m)$ positive
atomic formula .
$\sum_{i=1}^{l}f_{i}(x_{i})+\sum_{i=1}^{m}g_{i}(a_{i})=0$
$g_{i}\in \mathbb{Q}[\sigma_{1}, \ldots,\sigma_{n}]$ $\mathbb{Q}$ $n$ , $f_{i}(x_{i}),g_{i}(a_{i})$
$\sigma_{1},$
$\ldots,$
$\sigma_{n}$ , $\mathbb{Q}[\sigma_{1}, \ldots,\sigma_{n}]$ $(\mathbb{Q}^{\mathbb{Z}^{n}}, +)$
. $n=1$
.









Example 2 $\mathbb{Q}^{\mathbb{Z}^{2}}$ $\sigma_{1}(x)=x$ $x(i_{1}, i_{2})=q_{i_{2}}$
. i2 $q_{i_{2}}\in \mathbb{Q}$
quasi-minimal . $n>1$ $\mathbb{Q}^{\mathbb{Z}^{n}}$ $\sigma_{k}(x)=x$
.
, $n$ atomic formula .
Example 3 $\mathbb{Q}^{\mathbb{Z}^{2}}$ $\sigma_{1}\{x$ ) $=x\wedge\sigma_{2}(x)=x$ $x(i_{1}, i2)=q$ ( $\mathrm{i}_{1}$ , i2 (
$q$ ) $q\in \mathbb{Q}$ . $\mathbb{Q}^{\mathbb{Z}^{n}}$
$f1(x)=a_{1}\Lambda\cdots\Lambda f_{n}(x)=a_{n}$ , $\in \mathbb{Q}[\sigma_{i}]-\{0\}(\mathit{1}$
), $a_{i}\in \mathbb{Q}^{\mathbb{Z}^{n}}$ ( ).
, $n$ atomic formula .




Conjecture 5 $\bullet$ $n$ ato$mic$ formula
.
$\bullet$ $n$ unary atomic fomula $f_{i}(x)=a_{i}(1\leq i\leq n)$
1.
$1\leq\dot{\tau}\leq n\cup\{A\vec{B} : A, B\in P(f_{\dot{7}})\}$
$n$ .
2. $i\neq j$ $P(f_{i})\neq P(f_{j})$ .
, $f\in \mathbb{Q}[\sigma_{\mathrm{b}}, . . ,\sigma_{n}]$
$P(f)=$ { $(i_{1},$ $\ldots,$ $i_{n})\in \mathbb{Z}^{n}$ : $f$ $\Pi_{1\leq k\leq n}\sigma_{k}^{i_{k}}$. $\neq 0$}
, ( $f_{i}(x)=a_{i}$ $\sigma_{k}^{-1}$. )
.
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